Data from the National Survey of Family Growth, Cycles I and II, are used to describe the level and trend in the incidence of births resulting from pregnancies which began later than desired. Overdue births were about 12 per cent of the total in 1973-75, and the trend was upward, especially among mothers over 25. Pregnancies 12 months or more overdue were more common
Introduction
Research on fertility control in the United States has emphasized the prevention of "unplanned" pregnancies, those which were unwanted at any time or occurred too early. Pregnancies conceived later than desired have been regarded as planned. However, there are many family situations in which an overdue conception may produce undesirable social, economic, or health consequences. For example, couples may schedule a pregnancy to avoid conflicts with career commitments and opportunities; if the conception is overdue, it may result in the loss of promotions and income. This study was undertaken to describe the level and trends of overdue pregnancies and to investigate their relationship to maternal age.
Materials and Methods
This report is based on the National Survey of Family Growth, Cycles I and II, which were conducted by the National Center for Health Statistics in 1973 and 1976. Personal interviews were administered to nationally representative samples of women aged 15-44 years who were ever married or single with coresident offspring. The questionnaire covered fertility and family planning, including the planning status of pregnancies and efforts to conceive, the dependent variables in this study. The major findings of the surveys have been summarized by Mosher.' The designs of the surveys have been documented by French2 and Grady.3 Trends in the Planning Status of Births The first line of Table I shows the number of births reported by women in the sample. The births are classified by the period in which they occurred, and the age of the mother at the time of the birth. Because the sampling rates varied from woman to woman, the sample numbers must be weighted to give accurate estimates for the national population. The weighting procedure is described by French2 and Grady.3 Using that procedure, the statistics in the second line of Table 2 © 1983 American Journal of Public Health 0090-0036/83 S1.50 among mothers over 30 than younger mothers. Analysis of waiting times to conception among women who scheduled intercourse for the monthly fertile period suggests that a decline in fecundity after age 30 may be a factor in overdue births. (Am J Public Healthl 1984; 74:35-38.) remaining lines of Table 1 show per cent distributions of births by their planning status; like the aggregate estimates in line 2, the percentages are weighted estimates for the US population. (For the same reasons given in this paragraph, Tables 2 and 3 
also show sample sizes and population estimates.)
To determine the planning status of births, mothers were asked how they had felt about having a baby at the time they conceived. If at that time a woman wanted no more children, the birth was classified as "unwanted." If she wanted more children, but did not want to conceive at that time, the birth was classified as "mistimed." Births which were neither unwanted nor mistimed are classified as "planned." It will be noted in Table 1 that unplanned births (unwanted or mistimed) declined slightly between 1970-72 and 1973-75, and planned births increased correspondingly.
The differences are small, and may have resulted from chance sampling variability. They are, however, consistent with earlier reports of declines in unplanned fertility among married couples by Anderson4 and Westoff,5 also based on the National Survey of Family Growth. The decline in unplanned births shown in Table 1 is probably real therefore, although it is attenuated, compared to earlier reports. by the inclusion of out-of-wedlock births as well as legitimate births.
In Table I the planned births are further subdivided into "timely" births, those which occurred at the desired time, and "overdue" births, those which occurred later than desired.** Of all births, about 10 per cent were overdue in 1970-72 and 12 per cent in 1973-75. The increase is small, and may be accounted for by sampling variability, but further examination of the trends according to maternal age suggests it is real. The per cent of births overdue decreased slightly among mothers under age 25, but for ages over 25, in which overdue conception is expected to occur more often, it increased. Furthermore, the upward trend in ages 25-29 is statistically significant at the 0.05 level, and approaches significance in ages 30 and over. It seems likely, therefore, that the increase in the incidence of overdue births to older mothers in the early 1970s was real.
Table I also shows that the incidence of overdue births was significantly higher among mothers age 25 and over than among younger mothers, both in 1970-72 (p < 0.10) and 1973-75 (p < 0.05). In fact, part of the overall increase in the incidence of overdue pregnancies was due to an increase in the proportion of births which were born to mothers over age 25. Table 2 shows that the per cent of overdue pregnancies conceived more than 12 months after they were desired increased from 24 per cent among mothers under age 25, to 45 per cent among mothers 30 and over (p < 0.05). **In this report, references to the timing of a birth pertain to the timing of the conception which began a pregnancy ended by a live birth, not to the timing of the delivery itself. 
Fecundity Decline and Overdue Conceptions
Whether a conception is "early," "on time," or "overdue" is partly a subjective judgment, depending on the social and economic circumstances surrounding the event. Nevertheless, it reflects the objective waiting time to conception from the onset of efforts to conceive or the cessation of efforts to prevent conception. To the extent that reports of "overdue" conceptions do reflect actual waiting times to conception, they are affected by the couple's fecundability, the monthly probability of conception. Couples with relatively low fecundability will have long waiting times to conception, on average, and will be more likely to report their conceptions as "overdue." A decline in fecundability with age would provide an explanation for the relationship of maternal age with the incidence of overdue conceptions and the length of their delay. That fecundability does decline with age is accepted generally, but the starting point and rate of the decline, as well as its causes, are very much in dispute. James argues that fecundability declines more or less linearly from age 20 through age 40, due almost entirely to the progressive decline in the frequency of intercourse in those years; he argues that the probability of conception, given intercourse, changes very little with age. 6 It is difficult to test this hypothesis because it is rarely possible to separate the effects of coital behavior from the biological capacity to conceive. In research by the Federation des Centres d'Etude et de Conservation Sperme Humain (CECOS), however, this was achieved by studying wives of azoospermic husbands, who were being artificially inseminated at infertility centers in France.' The women themselves presented no indications of fecundity impairments, and insemination was timed to coincide with the most fertile days of their monthly cycles. Under these conditions the "intercourse" variable is controlled, and differences in waiting times to conception among age groups may be attributed reasonably to differences in their biological capacity to conceive.
The CECOS study found that among its study women, 73-74 per cent of those 30 years of age or younger would conceive in 12 cycles, as would 61 per cent of those 31-35 years of age, and 54 per cent of those over 35. The authors concluded that after age 30 there was a decline in fecundability which was "slight but significant. " An editorial by DeCherney and Berkowitz which accompanied the CECOS report elicited much comment8; however, only Bongaarts has yet provided a substantial critique of the study itself.9
Referring to the reported decline in fecundity after age 30 as a "false alarm," Bongaarts cites earlier studies finding higher levels offecundability and slower rates of decline with age. He suggests that the CECOS sample was biased toward low fecundity and that conception rates are higher for natural insemination than for artificial insemination.
In a subsequent comment, Hendershot, Mosher, and Pratt noted that much of Bongaarts' evidence was from very high fertility populations which may not be comparable to the populations of women over 30 years of age in contemporary Western societies; they also noted that at least some infertility experts believe artificial insemination to be as effective as natural insemination.'°This controversy over the interpretation of the findings demonstrates the validity of an observation in the CECOS report: "The many variables encountered in attempts to study the effect of age on female fecundity make it necessary to find various approaches to this problem."7
The strength of the CECOS study was its use of the experience of women who were inseminated monthly during their fertile periods, thereby controlling variation in the frequency of sexual intercourse as a cause of differences in fecundability. This was at the cost of using a sample of women and a method of insemination which may not have been representative of the general population. As another of the "various approaches" needed to solve this problem, it would be desirable to know the conception histories of a group of women who scheduled natural insemination for the monthly fertile period. In such a group the intercourse variable would be "controlled," and age differences in conception rates could be attributed to differences in fecundity; furthermore, the findings based on natural insemination could be generalized more confidently. Of course, the possibility of various kinds of selection bias would remain. The next section describes such a population and its conception rates.
Age and Waiting Times to Conception
In both Cycles I and II of the National Survey of Family Growth, women were asked if during the three years before interview they had scheduled intercourse for the fertile period of the month in order to conceive. If they had, the beginning and ending dates of the intervals in which they scheduled intercourse were determined. Knowing the duration of intervals of scheduled intercourse, and their outcomes (conception, termination of scheduling without conception, or the end of observation-that is, interview), it is possible to use a life table technique to estimate the proportions of women who would conceive during each month of exposure to scheduled intercourse. This technique was described by Hendershot, and applied to Cycle II data; estimates for age groups were not made, however, for lack of sufficient numbers of cases. " In this study data, from Cycles I and II were combined to provide enough cases of scheduled intercourse to analyze age differences in waiting times. Table 3 shows the cumulative proportions of women who would have conceived after 2, 4, 6, 8, 10, and 12 months of exposure to scheduled intercourse, based on the experience of women in Cycles I and II of the NSFG who had scheduled intercourse to conceive in the three years before interview. Also shown are the numbers of women in the combined samples and the estimated number in the popula-tion (in thousands). The midpoint between Cycles I and II was January 1975, and the statistics may be regarded as estimates for that date. The estimates are shown separately for three age (at interview) groups; most women (85 per cent) in the category "30 years or more" were under 35 years of age. Table 3 shows clearly that there was little difference in the probability of conception between women in their teens or early 20s and women in their late 20s, but women over age 30 were less likely to have conceived at each interval of exposure through 12 months. About one-half of women under 30 years of age would have conceived in 6-7 months, but one-half of women over age 30 would not have conceived until 12 months of exposure to scheduled intercourse. On average, women over 30 years of age who scheduled intercourse to conceive had longer waiting times to conception than younger women who scheduled intercourse.
While this evidence tends to corroborate the finding of the CECOS study that there is a significant decline in fecundity after age 30, an important limitation on this interpretation should be noted. This study, like the CECOS study, was limited to women who wanted to bear a child as soon as possible. It can be argued that women of normal fecundity will bear as many children as they want before age 30; if so, only women with subnormal fecundity will still want children after age 30, hence the age difference in waiting times to conception is due not to aging itself, but to selection for low fecundity, which increases with age. The selection interpretation may be questioned, however, because of its central assumption: that most women over 30 who want children must have tried and failed to have them earlier. While that pattern may have been common earlier, in the 1970s many women postponed childbearing deliberately, and reached age 30 without having tested their fecundity.
These limitations prevent a final conclusion about the effect of age on fecundity, and indicate the need for additional study of the matter. However, the existing evidence from this and the CECOS study, both of which were able to control, to some extent, variations in the frequency of intercourse, is that fecundity declines significantly after age 30. That decline may contribute to the relatively high incidence of "overdue" births after age 30, observed in Table 1 , and to the longer delays in such births, observed in Table 2 . However, those Tables also show that the incidence and duration of overdue births increase in the late 20s, at which age there is no evidence of fecundity decline. That suggests that factors other than biological limitations on the timing of conception affect women's perceptions of a pregnancy as "early," "on time," or "overdue."
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NCI Offers Free Booklet on Pretesting in Health Communications
The Office of Cancer Communications has recently updated and expanded a booklet entitled Pretesting in Health Communications. The booklet describes the principles of pretesting, how to incorporate pretesting into materials development, the resources needed to conduct pretesting research, a glossary of terms, and a bibliography.
For those involved in planning social service and health communications, evaluating audience response to messages and materials is an important part of measuring program effectiveness. When communicating information to public audiences, it is essential that the information is understood and accepted. Pretesting in the early stages of program development enables planners to assess the messages. The information gathered from pretesting can be used to make improvements while revisions are still feasible and affordable, and can decrease the risk of misdirecting or alienating the audience.
This also incorporates information found in two other booklets on pretesting-Readability Testing in Cancer Communications and the Health Message Testing Service-which are no longer available.
Copies of Pretesting in Health Commuinications are available free of charge from Rose Mary Romano, Office of Cancer Communications, National Cancer Institute, Building 31, Room 4B39, Bethesda, MD 20205.
